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Baldwin et al. (2003) found that 30 to 60 minute exposures to a dissolved copper concentration
of 2.3 pg/l over background level caused olfactory inhibition in coho salmon juveniles. Sandahl
et al. (2007) found that a three hour exposure to a dissolved copper concentration of 2.0 pg/l
caused olfactory inhibition in coho salmon juveniles.

The toxicity of zinc is widely variable, dependent upon concurrent levels of calcium,
magnesium, and sodium in the water column (De Schamphelaere and Janssen 2004). A review
of zing toxicity studies reveals effects including reduced growth, avoidance, reproduction
impairment, increased respiration, decreased swimming ability, increased jaw and bronchial
abnormalities, hyperactivity, hyperglycemia, and reduced survival in freshwater fish (Eisler
1993). Juveniles are more sensitive to elevated zinc concentrations than adults (EPA 1987).
Sprague (1968) documented avoidance in juvenile rainbow trout exposed to dissolved zinc
concentrations of 5.6 pg/l over background levels.

The results of CORMIX modeling are shown in Table 3. This table shows the distances from
each outfall where the concentrations of dissolved zinc and dissolved copper will remain above
the biological effects thresholds during stormwater discharge.

Table 3.
Brewery Creek .
(4-24) Possession Sound 21.0 12.9
Japanese Gulch .
(5-30) Possession Sound 46.2 19.1
Japanese Gulch .
(6-XX) Possession Sound 15.5 471

Because they are shoreline-oriented and spend a greater amount of time within the action area,
juvenile Chinook salmon will have the highest probability of exposure to stormwater pollutants
from these outfalls. However, because the project will discharge stormwater in perpetuity,
NMEFS cammot discount the probability of adult and juvenile steelhead and adult Chinook salmon
exposure.

Juvenile Chinook salmon using the dilution zones during stormwater discharges will likely
experience increased physiological stress, reduced feeding, impaired ability to detect predators,
and behavior alterations. Because they are likely to migrate quickly through the action area,
adult and juvenile steelhead and adult Chinook salmon will experience less exposure to dissolved
copper and dissolved zinc than juvenile Chinook salmon. Juvenile steelhead will likely
experience increased physiological stress, reduced feeding, impaired ability to detect predators,
and behavior alterations. Adult Chinook salmon and adult steelhead exposed to stormwater
discharges will experience increased physiological stress and behavior alterations {e.g. altered
migration routes).
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